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CT imaging features of isolated SMA dissection have not been fully investigated, because it is a rare occurrence.
Symptom severity is correlated with the dissection length, according to the literature. However, no reported
classiﬁcation has been based on dissection length. In this study, the CT image features of 20 patients with
isolated dissection of the SMA were analyzed, and a new classiﬁcation system based on dissection length was
proposed. The new classiﬁcation system is related to the effect from conservative treatment and thus useful in
choosing the appropriate therapy.Objectives: To analyze computed tomography (CT) imaging features of isolated dissection of the superior
mesenteric artery (SMA).
Methods: The imaging ﬁndings of 20 consecutive patients with isolated dissection of the SMA were
retrospectively evaluated and categorized according to a new imaging classiﬁcation: Type A, dissections localized
at the curved part of the SMA and extended proximally; Type B, dissections limited to the curved part; Type C or
D, dissections localized at the curved part and extended distally without or with involved ileocolic or distal ileal
arteries. The relationship between classiﬁcation and symptoms and treatment effect is discussed, and prior
reported cases where CT images were available were classiﬁed and analyzed.
Results: The dissections were around the curved part of the SMA in all 20 patients. In symptomatic patients, the
true lumen was more stenosed, the dissection started nearer the SMA ostium, and the dissection was longer. The
best effect of conservative treatment was achieved in Type B cases. When dissection extended distally, the effect
progressively worsened from Type B to Type D.
Conclusions: The new classiﬁcation is useful for describing the imaging features of isolated dissection of the SMA.
 2013 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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The superior mesenteric artery (SMA) is the visceral artery
most frequently affected by dissection.1 However, isolated
dissection of the SMA is very rare, with a reported inci-
dence of 0.06%.2 This incidence is likely underestimated
because of the lack of reliable clinical signs and laboratory
ﬁndings. In recent years, more cases of isolated dissection
of the SMA have been reported because of the increasing
use of contrast-enhanced computed tomography (CT) scans
for investigating abdominal pain. However, CT imaging
features have not been fully investigated. Meanwhile, ac-
cording to a previous report, symptom severity was
correlated with dissection length.3 The reported imaging
classiﬁcations3e5 were based on whether the true lumen
and false lumen were occluded. However, no classiﬁcationresponding author. X. Li, North Garden Road 49, Haidian District,
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//dx.doi.org/10.1016/j.ejvs.2013.04.035was based on the location and length of the dissection. In
this study, the CT images of 20 patients with isolated
dissection of the SMA were analyzed, and a new classiﬁ-
cation system was proposed.METHODS
A retrospective study was performed on 20 consecutive
patients with isolated dissection of the SMA who presented
to the Peking University Third Hospital since September
2008. Ethical approval for the study was obtained from the
Institutional Review Board at our hospital. The symptoms,
CT imaging features, and treatment were reviewed. The
imaging ﬁndings, including the location and length of
dissection and the stenosis of the true lumen compressed
by the false lumen, were evaluated. The asymptomatic
patients were treated conservatively, including bowel rest
and strict blood pressure control. Patients who presented
with abdominal pain underwent endovascular manage-
ment, including stent placement and catheter-directed
infusion of papaverine (30 mg/h).
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was conducted using the OvidSP database using the terms
“superior mesenteric artery” and “dissection.” Cases involving
aortic dissection were excluded; cases for which CT images
were provided and available for classiﬁcation were selected.
These selected cases and the present cases were categorized
according to Yun’s classiﬁcation: Type I, patent true and false
lumen revealing entry and re-entry sites; Type II, patent true
lumen but no re-entry ﬂow from the false lumen; Type IIa,
visible false lumen but not visible re-entry site (‘‘blind pouch
of false lumen’’); Type IIb, not visible false luminal ﬂow
(thrombosed false lumen) which usually causes true lumen
narrowing; Type III, SMA dissection with occlusion of SMA.3
In addition, the ﬁndings were classiﬁed according to our
proposed scheme that was based on the location of dissec-
tion (Fig. 1): Type A, the dissection was localized at the
curved part of the SMA and extended proximally to the SMA
ostium; Type B, the dissection was limited to the curved part
of the SMA; Type C, the dissection was localized at the curved
part and extended distally, but the ileocolic artery or distal
ileal artery was not involved; and Type D, the dissection was
localized at the curved part and extended distally to the
ileocolic artery or distal ileal artery. The differences between
the symptom and treatment effects according to various
types were then discussed.
RESULTS
The sample comprised 16 men and four women with a mean
age of 54.7 (range, 35e84) years. Four asymptomatic patients
were inadvertently detected by contrast-enhanced CT scan.
The 16 remaining patients presented with abdominal pain. In
one patient, isolated dissection of the SMA was established
using ultrasound and conﬁrmed with a contrast-enhanced CT
scan. The other 19 (95%) patients were diagnosed using
contrast-enhanced CT scan. Arteriosclerosis of the SMA was
noticed in only four patients. Intestinal ischemia (lack of bowel
wall enhancement) was observed in four patients.
Partially and completely thrombosed false lumens were
detected in ﬁve and 10 patients, respectively, and no
thrombosis was detected in ﬁve other patients. The true
lumen was occlusive in two patients, stenosis occurred in 17
patients, and patency occurred in one patient. The meanFigure 1. Classiﬁcation scheme of isolated dissection of the su-
perior mesenteric artery (SMA) that was based on the location of
dissection: Type A, the dissection was localized at the curved part
of SMA and extended proximally to the SMA ostium; Type B, the
dissection was limited to the curved part of the SMA; Type C, the
dissection was localized at the curved part and extended distally,
but the ileocolic artery or distal ileal artery was not involved; and
Type D, the dissection was localized at the curved part and
extended distally to the ileocolic artery or distal ileal artery.stenosis of true lumen was 44% in asymptomatic patients
and 72% in symptomatic patients (p ¼ .042). According to
Yun’s classiﬁcation, ﬁve patients were Type I, ﬁve were Type
IIa, eight were Type IIb, and two were Type III. The
asymptomatic and symptomatic patients spread into all
types of Yun’s classiﬁcation. There was seemingly no rela-
tionship between symptoms and Yun’s classiﬁcation. Un-
fortunately, there was no signiﬁcant difference because of
the small case number.
In our cases, the dissection was located at the anterior
wall of the SMA in 18 patients and at the anterior right wall
in two patients. The dissection was around the curved part
of the SMA in all 20 patients; the dissection extended
proximally to the original part in ﬁve patients, extended
distally in three patients, and extended both proximally and
distally in six patients. The mean distance from the SMA
ostium to the beginning of the dissection was 10.4 mm
(range, 0e32.0 mm). The mean length of dissection was
72.0 mm (range, 16.0e202.8 mm). When grouping by
symptom, the mean distance from the SMA ostium to the
beginning of the dissection was 16.2 mm (range, 1.0e
32.0 mm) in asymptomatic patients and 9.0 mm (range, 0e
26.0 mm) in symptomatic patients. In addition, the mean
length of dissection was 34.8 mm (range, 16.0e73.8 mm) in
asymptomatic patients and 81.3 mm (range, 26.4e
202.8 mm) in symptomatic patients. According to our
location classiﬁcation, ﬁve patients were Type A, six were
Type B, two were Type C, and seven were Type D. The
symptomatology regarding the classiﬁcations is listed in
Table 1. The most asymptomatic cases were observed in
Type B, and most cases with severe pain were observed in
Type D. In the four asymptomatic patients, of which one
was Type A and three were Type B, the dissections did not
extended distally. The aim of treatment was symptom relief.
Good effects were achieved in asymptomatic patients with
conservative management and in symptomatic patients
with endovascular procedures.
In the second part of the study, a literature search from
English-language journals showed a total of 278 cases of
isolated dissection of the SMA. With the exception of 14
unavailable cases, 86% (227/264) of cases were diagnosed
using contrast-enhanced CT. Excluding those cases whose
CT images were unavailable or uncircumstantial, there were
only 188 cases that could be classiﬁed with Yun’s classiﬁ-
cation, and 119 cases that could be classiﬁed using ourTable 1. The severity of pain regarding the classiﬁcations.
Asymptomatic Milda Severeb
Yun’s classiﬁcation I 1 2 2
IIa 3 1 1
IIb 0 4 4
III 0 0 2
Our classiﬁcation A 1 1 3
B 3 2 1
C 0 1 1
D 0 3 4
a The pain is sufferable and no analgesic is needed.
b The pain is insufferable or an analgesic is needed.
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present 20 cases, there were 72 (35%) Type I, 52 (25%) Type
IIa, 65 (31%) Type IIb, and 19 (9%) Types III by Yun’s clas-
siﬁcation, and 17 (14%) Type A, 36 (30%) Type B, 41 (35%)
Type C, and 25 (21%) Types D by our location classiﬁcation.
Furthermore, with the exception of the cases whose
treatment effects were unavailable, there were 154 cases
available for Yun’s classiﬁcation and 98 cases for our loca-
tion classiﬁcation. The curative effect of various treatment
methods in all types is listed in Table 2. The effects of
surgical and endovascular management were perfect. As for
conservative treatment, the best effect was achieved in
cases of Yun’s Type I and our Type B classiﬁcation. As the
dissection extended distally, the effect from conservative
treatment worsened from Type B to Type D.
DISCUSSION
CT imaging features
Our review from English-language journals revealed only
278 reported cases of isolated dissection of the SMA. In the
previously reported cases, 86% were diagnosed using
contrast-enhanced CT. In the present study, 95% of our
cases were diagnosed by CT.
CT ﬁndings of isolated dissection of the SMA include an
intimal ﬂap, a mural thrombus, or an intramural hema-
toma.6 Because the intimal ﬂap is not always noticed, the
mural thrombus or eccentric stenosis is generally the main
indicator. Other CT ﬁndings suggestive of dissection include
an enlarged SMA diameter and an increased attenuation of
the fat around the SMA, which may be the only non-speciﬁc
indication during the early stages.6,7
Contrast-enhanced CT scanning can clearly show the
location and extent of dissection. Cho et al.8 reported that
the dissection started at a mean distance of 22 mm (range,
5e46 mm) from the origin of the SMA and to had a mean
length of 48 mm (range, 10e150 mm). Gobble et al.9 re-
ported that the median distance from the SMA ostium to the
beginning of dissection was 30 mm (range, 7e33 mm). In the
20 cases in our study, the mean distance from the SMA
ostium to the start of the dissection was 10.4 mm (range, 0e
32.0 mm). The mean length of dissection was 72.0 mm
(range, 16.0e202.8 mm). It was closer to the aorta and
longer than those reported in literature. Further analysis
showed that the beginning of the dissection was locatedTable 2. The effects of treatment as grouped using various imaging
classiﬁcations.
Conservative,
% (n)
Surgical,
% (n)
Endovascular,
% (n)
Yun’s classiﬁcation I 79 (23/29) 100 (1/1) 100 (10/10)
IIa 52 (12/23) 100 (6/6) 100 (11/11)
IIb 75 (35/47) 100 (4/4) 100 (9/9)
III 64 (7/11) 100 (1/1) 100 (2/2)
Our classiﬁcation A 63 (5/8) e 100 (8/8)
B 83 (5/6) 100 (2/2) 100 (9/9)
C 60 (12/20) 100 (7/7) 100 (5/5)
D 52 (12/23) e 100 (10/10)more distally (16.2 mm vs. 9.0 mm) and the length of
dissection was shorter (34.8 mm vs. 81.3 mm) in asymp-
tomatic patients than in symptomatic patients. Unfortu-
nately, because the case number was too small, no signiﬁcant
difference was achieved. This was similar to that reported by
Park et al.10 According to Poiseuille’s law of ﬂuid dynamics,
ﬂow rate is inversely proportional to distance, and, as such,
blood ﬂow is decreased when the dissection is long.
Abdominal pain occurs as a consequence.
In addition to these indicators, contrast-enhanced CTscans
can reveal signs of intestinal ischemia (lack of bowel wall
enhancement) or necrosis (mesenteric or portal venous
gas).11 Because of its convenience, reliability, and low inva-
siveness, contrast-enhanced CT has proven to be a valuable
diagnosis modality for isolated dissection of the SMA.Classiﬁcation
The ﬁrst imaging classiﬁcation scheme for isolated dissection
of the SMA was reported by Sakamoto et al.4 As total
thrombotic occlusion of the SMA is not included in Saka-
moto’s classiﬁcation, Yun et al.3 put forward a new classiﬁ-
cation scheme which included complete occlusion of the
SMA trunk. After that, Zerbib et al.5 proposed two additional
types to Sakamoto’s classiﬁcation. However, Zerbib’s classi-
ﬁcation is too complicated to apply in practice. Of these three
classiﬁcations, Yun’s classiﬁcation is the most simple and
comprehensive and thus should be preferred. However, ac-
cording to Yun et al.’s3 report, pain severity was not corre-
lated with imaging type, but rather with the dissection
length. We found that dissection length was shorter in the
asymptomatic group than in the symptomatic group. Park
et al.10 also reported a similar result. Because length and
location of the dissection were not included in previous
classiﬁcations, we put forward a new classiﬁcation scheme
based on the location and length of the dissection. Earlier
studies showed that mechanical stress to the anterior wall of
the SMA might be an important factor in the occurrence and
development of dissection.10 In the present 20 patients, the
dissectionswere always around the curvature of the SMA and
extended distally or proximally. On these grounds, the pro-
posed classiﬁcation described a dissection without extension
as Type B, proximally extended as Type A, and distally
extended as Type C and D. Combining the present 20 and
previous reported cases, most caseswere categorized as Type
C (35%), followed by Type B (30%). In other words, about two-
thirds of the dissections were located at the curved part and
extended distally to the descending trunkof the SMAwithout
involving the ileocolic artery or distal ileal artery.
In the present 20 patients, the true lumen was very ste-
nosed in symptomatic patients (72%) than in asymptomatic
patients (44%), and the length of dissection was longer in
symptomatic patients (81.3 mm) than that in asymptomatic
patients (34.8 mm). Theoretically, the prognosis should have
a positive correlation with the length of the dissection and
stenosis or occlusion of the true lumen compressed by the
dissection. Therefore, imaging classiﬁcation should be useful
in determining management strategies. We analyzed the
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and wanted to ﬁnd any relationships between the imaging
types and the effects from different treatment courses.
Table 2 shows that the effects of surgical and endovascular
treatment were perfect. However, the effects from conser-
vative treatment were different among various types. Based
on Yun’s classiﬁcation, the effect of conservative treatment
was better in Type I cases than that of other types. Type I
dissection is themost stable type and the effect on distal ﬂow
is slight. Therefore, Type I dissection could be managed
conservatively. However, the true lumen was stenosed in
Type II and occluded in Type III. This symptom was related to
stenosis of the true lumen. Surgical or endovascular treat-
ment should be considered in Type II dissection when the
stenosis of true lumen is severe and also in Type III dissection.
As to our location classiﬁcation, the most asymptomatic
cases were observed in Type B. For conservative treatment,
the best effect was achieved in Type B. As the dissection
extended distally, the effect progressively worsened from
Type B, to Type C, to Type D. It is suggested that our location
classiﬁcation was related to the effect from conservative
treatment and thus useful in choosing the appropriate
therapy. Conservative management could be achieved for
patients with Type B. It might be more suitable to treat pa-
tients with Type C and D more actively with endovascular or
surgical procedures. Unfortunately, because the case number
was too small, no signiﬁcant difference was reached. A pro-
spective study with larger group of patients is needed to
assess validity of the classiﬁcations.CONCLUSION
Contrast-enhanced CT is a valuable diagnosis modality for
isolated dissection of the SMA. Symptoms are related to
stenosis of the true lumen and the length of dissection. Our
new imaging classiﬁcation scheme is useful in describing the
location and length of isolated dissection of the SMA.CONFLICTS OF INTEREST/FUNDING
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